Smoking, physical inactivity, obesity, raised blood pressure, low dietary intake of vegetables and fruits have been identified as risk factors for cardiovascular diseases. The study was aimed to find out the extent of risk factors for cardiovascular diseases among adolescent schoolchildren from affluent families of Dhaka city. This cross sectional study was done among 386 students of two English medium high schools during July 2006 to June 2007. Sixty one percent of the sample was boys. The children were of 10-18 years age group (mean = 13.5 years). Half of the parents had postgraduate education, fathers mostly businessmen and service holders and mothers were housewives. Moderate physical inactivity at leisure was found among 51% of the study population. Association between moderate physical activity (MPA) at leisure and gender was statistically significant (p<0.001). Furthermore, 34% of the children spent 3 hours or more watching TV and /or using computer in a day. A little over 16% of the children were overweight and 8.5% obese. 'Ever smoked' were 16.5% males and 4.0% females. Association between ever smoked and gender was statistically significant (p<0.001). Moreover, 51% children took fruits and 69% took vegetables daily in their diet. Association between intake of fruits and vegetables and gender was not significant. Considering the high level of cardiovascular risk factors among adolescents, in terms of inactivity, overweight, obesity and smoking, population-wide life-style interventions specially focused on adolescents are thus recommended.
Introduction
Over the past two centuries, the industrial and technological revolutions and their associated economic and social transformations have resulted in dramatic shifts in the diseases responsible for illness and death.
1 Noncommunicable diseases (NCDs) are assuming increasing importance among the adult population in both developed and developing countries including Bangladesh. Cardiovascular diseases (CVDs) and cancer are at present the leading causes of death in developed countries, accounting for 70-75% of total deaths. Developing countries are now warned to take appropriate steps to avoid the "epidemics" of non-communicable diseases likely to come with socio-economic and health development. 2 Smoking, alcohol, physical inactivity, obesity, raised blood pressure, dietary fats or blood lipids and blood glucose have been identified as risk factors for cardiovascular diseases. There is strong evidence that smoking, blood pressure and cholesterol are the cause of at least two thirds of heart attacks and strokes. 3 Risk factors for CVDs, when detected in school children are predictive of coronary disease. When risk factors are detected in a significant proportion of children it predicts an increase of CVD in that population in future. The possibility of preventing the "appearance" of risk factors makes it possible to halt the emergence of CVDs. It is evident that atherosclerotic and hypertensive processes start in childhood. 4 Prospective and retrospective studies have shown that CVD risk factors including obesity, the lipid profile, unhealthy diets and sedentary lifestyle, have their roots in childhood and tend to track into adulthood. [5] [6] [7] [8] Early identification and intervention of variables related to CVD in children are essential for minimizing the risk of developing the disease in later life. 9 Adolescents are 22% of total population. 10 Adolescents, particularly from the affluent section of the society, are following western life-styles. Over the last few decades Dhaka, the capital city of Bangladesh has been experiencing rapid urbanization and industrialization.
Only a few studies has been done on risk factors of CVD among Bangladeshi adults. [11] [12] But so far no study on children has been conducted in the country. The study aimed to find out the extent of behavioral risk factors for CVD, among children of affluent society in Dhaka. Findings of this study will be a step forward in this mostly unexplored area, and provide information for future studies.
Materials and Methods
This descriptive cross-sectional study was conducted among 386 children of 10-18 years age group of class VI to X during July 2006 to June 2007, in two English medium schools which included an autonomous, semigovernment school and a private school in Dhaka city. Students present at school on the day of interview and willing to participate in the study were included. Data were collected through face-to-face interviews and measurements were taken by the researcher herself and her two trained assistants.
The physical activity of the respondents was assessed by using the Global Physical Activity Questionnaire (GPAQ) in a modified form to make it suitable for schoolchildren. It included all activities throughout everyday life of a schoolchild and comprised of schoolwork, leisure-time activity and sedentary time. The physical activities were categorized into vigorous, moderate and sedentary.
Referring to the study, frequency of TV watching and computer use were calculated separately and included in the sedentary time. Children watching television or using computer for three hours or more per day or not participating in at least 30 minutes of moderate intensity physical activity per day were considered as physically inactive. 13 Overweight and obese were expressed in terms of body mass index (BMI). For children overweight and obesity has been defined as an age and gender specific BMI of at or above the 85 th and 95 th percentile respectively and underweight as below the 3 rd percentile, based on the revised Center for Disease Control and Prevention growth charts for boys and girls. After calculation of BMI for each child, the BMI value was plotted on the CDC BMI for-age growth chart to find out the percentile ranking of the respective respondent.
Results
Among 386 respondents majority (61.4%) were males. Mean age was 13.5 years with a standard deviation (SD) of ±1.67, and the children were from affluent families. Majority of the parents had postgraduate education, 53.6% were of them, fathers and 48.7% mothers. Majority of the fathers were businessmen (36.3%) followed by government service (28.5%). Most of the mothers (73.1%) did household works only.
Only 4.7% children did vigorous physical activity (VPA) at school, mostly (3.9%) males. Association between VPA at school and gender was statistically significant (p<0.05). About 23% of the children were engaged in VPA at leisure, of whom majority (20%) were males. Association between VPA at leisure and gender was found to be statistically highly significant (p<0.0001) (table I). Distribution of respondents by ever smoked status showed that about 11.6% of the children were 'ever smokers' (girls 4% and males 16.5 %). Association between ever smoked and gender was found to be statistically highly significant (p< 0.001) (figure 2). Of the study population, 16.3% were overweight and 8.5% were obese. Also 6.5% of the children were underweight. Among boys, 20.2% were overweight and 9.3% obese, and the girls 10.1% overweight and 7.4% were obese. Furthermore, 7.2% males and 5.3% females were found to be underweight (table IV) . 
Discussion
This study showed that 61.4% of the children were boys. In Bangladesh, the male and female ratio is 105:100 in adult population. 14 Here the ratio was about 159:100. The mean age was 13.5 years ± 1.67, ranging from 10-18 years. According to the world Health Organization, the study population was adolescent. 15 The background of the children indicated that they are from affluent families. 9 Majority of the parents were highly educated. Although nearly half of the mothers were highly educated, most of them (73.1%) did household works only.
The physical activities were categorized into vigorous, moderate and sedentary. Physical inactivity is an independent risk factor for CVD as well as for high blood pressure, high cholesterol levels and obesity. Among adults, higher levels of physical activity are associated with a reduced incidence of coronary artery disease and hypertension. 16 Physical activity is an exceptionally common modifiable risk factor for CVD. Several American studies showed that lack of sufficient physical activity is endemic among children. Only a minority of schoolchildren have daily physical education classes, while walking and bicycling by children has declined. In contrast, the time spent in sedentary activities (television, video games, computers) has dramatically increased. 17 For primary prevention, the U.S. Surgeon General recommended that every adult should accumulate 30 minutes of moderately intense physical activity on most, if not all, days of the week. 18 Such recommendation could be applied to the study children.
This study revealed that one-fifth of the children had physical education classes in schools for 30 minutes or more per week. Vigorous Physical Activity (VPA) at school was done by only 4.7% of the schoolchildren. Near about onefourth were engaged in VPA at leisure, of them majority (20%) were males. Association between VPA at leisure and gender was found to be statistically highly significant. A little over one-fifth did VPA for 30 minutes or more at leisure per day. On an average, males performed 21.58 minutes more of VPA at leisure than females. Kimm SY et al found in their study that by age 16, 31% of white girls and 56% of black girls reported that they did not engage in any physical activity. 19 This study also shows VPA at school among girls to be negligible (0.8%). Only 27.2% of the children performed moderate physical activity at school. Only 11.4% of the children spent 30 minutes or more for MPA at school per day. No association was found between MPA at school and gender. Almost half of the children performed moderate physical activity at leisure. Association between MPA at leisure and gender was statistically highly significant. On average, males spent 22.18 minutes more for MPA at leisure than females. It is also evident that 51% are physically inactive at leisure.
A study among Iranian adolescents revealed that the two most prevalent CVD risk factors were physical inactivity (66.6%) and dyslipidemia (23.7%). In this study, physical inactivity in children was lower than the Iranian children. 13 In this study, 51% of the children did not perform MPA at leisure, which is some extent consistent with the Centers for Diseases Control and Prevention, where as 61.5% of children between the ages of 9-13 years do not participate in any organized physical activity during their non-school hours. 20 The present study also showed that one-third of the children were sedentary, according to TV watching/computer using criteria set in this study. More than half of the children took fruits and almost 69% took vegetables in their diet.
Association between intake of fruits and vegetables and gender was not significant. Eating at least 5 portions per day of a variety of fruits and vegetables is generally recommended for maintaining cardiovascular health. 21 But in this study, the frequency of intake of vegetables and fruits was not analyzed.
About 3% of the children were currently smokers, all were boys. Also one in five children were in the 'ever smoked' category. An Iranian study found that smoking among boys and girls was 5.7%, which is higher than this study. 7 Most smokers acquire their habit during their teenage. 22 The children who have smoked in the past are at risk of smoking again.
Among the children 16.3% were overweight, boys twice as much as girls. Also regardless of gender 8.5% were obese. Interestingly, it was found that 6.5% of the children were underweight. Jonathan M Sorof and colleagues, found 11% of the Asian children aged 6-19 years as obese. 23 This study revealed that obesity of this group of children is higher than the American Asian children. The Bogalusa Heart Study found prevalence of overweight (using BMI of 85 th percentile on CDC growth charts) ranged from 29% -33% for the 4 gender/race groups. 21 The result of this study (also using the BMI of 85 th percentile) is quite lower than the Bogalusa study.
Conclusion
Schools should have sessions on physical activity and nutrition, including awareness development about risks of overweight or obesity and calorie-dense fast food. Furthermore, students should be encouraged to maintain a high level of physical activity in their daily life, with particular attention to the adolescents.
